Thermoplastic polymers are gaining their importance in their usage and emerging into industrial applications.
INTRODUCTION
Thermoplastic polymers are gaining their importance in their usage and replacing conventional metals in modern industrial applications. Introduction of nanoparticles into thermoplastic polymers for fabrication of nanocomposites has attracted attention due to their effective enhancing of physical, chemical, mechanical properties, thermal stability and flame retarding tendency compared to micronized fillers [1] [2] . The inclusion of Nano Mg (OH) 2 significantly enhances tensile strength, a hardness of polypropylene (PP) nanocomposites [3] .
Grafted SiO 2 nano particles in High-Density Polyethylene (HDPE) matrix considerably improve Tensile strength, Tensile Stiffness, Impact properties of HDPE nanocomposites [4] . Addition of Sio 2 nanoparticles in PP influences tensile strength, tensile toughness and impact strength of PP/Sio 2 nanocomposites [5] . Thermal and thermooxidative degradation conditions shift the characteristic temperature to lower values when exposed to different temperatures at different time periods [6] . Thermal cracking of HDPE has been investigated in the presence of solvents with different hydrogen-donating capabilities by D. P. Serrano et al [7] , The presence of wood powder in PP/HDPE, and MAPP/HDPE thermoplastic polymers increases the thermal stability and stiffness of the composites but adversely tensile strength decrease with wood powder content [8] . HDPE composites with a different weight fraction of silver nanoparticles were fabricated to study the influence of silver nanoparticles on thermal stability and tensile properties when exposed to UV radiation. A significant influence of these nanoparticles on thermal Impact Factor (JCC): 7.6197 SCOPUS Indexed Journal NAAS Rating: 3.11 degradation and tensile strength were reported [9] . Maleate HDPE (MHDPE) composites, with the inclusion of unmodified (SiO 2 ) or modified spherical Sio 2 containing immobilized silver/Copper (Ag-SiO 2 )/(Cu-SiO 2 ) nanoparticles with enhancing interaction between silica and polymer matrix, were fabricated, Nanosilica significantly improves thermal stability of HDPE thermoplastics for thermo-oxidative degradation [10] . Addition of fumed Sio 2 to HDPE thermoplastic enhances the stiffness of the composite monotonically with silica loading whereas tensile strength increases up to an extent and then
decrease. An adverse effect of Sio 2 on impact strength was observed however the thermal stability of the composite increases with silica loading [11] . Presence of C 60 in HDPE enhances the thermal stability properties in the air and reduces the tendency of flammability [12] . Addition of fillers in polymeric composites has a considerable impact on the oxidative thermal degradation due to excessive polar groups (-OH) supplied by the fillers. Nonmetallic fillers obtained from waste electronic printed circuit boards were reinforced to enhance tensile and flexural properties of HDPE polymer composites [13] . Significant improvement in mechanical and flexural properties was reported by Shuangqiao Yang et al. The degradation properties of wood reinforced HDPE composites when exposed to temperatures, rain, UV rays for long period were elaborately presented by Rongzhi and Li [14] . The micro-hardness, thermal stability, flammability and calorimetric characteristics of different functionalized polyethylene Clay Composites were studied by Minkova et al. Considerable effect of clay on the above properties of polyethylene was reported [15] . Thermal degradation of polypropylene due to high-temperature aging weakened the polymer and is highly depends on the time for which it is exposed. Thermal aging is more predominant when the material is exposed to artificial heating rather natural environmental heating [16] . Influence of nanoclay on the kinetics of polypropylene at moderated temperatures was modeled and validated experimentally [17] . The molecular dynamics simulations [18] reported a reduction in Young's modulus and shear modulus due to the thermal aging of polyurethane. Thermal stability of polypropylene nanocomposites with bentonite was explored by Florencio et al [19] .
Many works reported on the thermal aging behavior of thermoplastic polymers are confined to degradation mechanisms and their effect on mechanical properties. Works reported the influence of thermal aging on fatigue behavior of thermoplastic polymer nanocomposites and the effect of nanofiller inclusions on fatigue properties due to thermal aging is seldom found.
In the present work influence of thermal aging on fatigue life of thermoplastic polymer nanocomposites with nano clay inclusions are studied. Two polymers Polypropylene (PP) and High-density polyethylene (HDPE) are considered to study the thermal aging effect on fatigue behavior of these polymers and the influence of nanoclay additions and its weight fractions on fatigue life and mechanical properties of these nanocomposites.
MATERIALS AND METHODS
Polypropylene (PP) and High-density polyethylene (HDPE) supplied by Allied agencies, Hyderabad, India, and Nanoclay obtained from Nanoshell, Mumbai, India.
Sample Fabrication
Tensile samples of thermoplastic materials are fabricated by melt compounding method by a twin screw extruder and injection molding. All the thermoplastic polymers in the present work were dried in a vacuum oven for 12 hours at 60 0 C for removal of moisture in the thermoplastic polymers. Polypropylene (PP) and High-density polyethylene (HDPE) granules with different nanoclay weight fractions (0.5%, 1%, 3%, and 5%) were pre-mixed thoroughly in a high-speed mechanical mixer. A small quantity of paraffin (3% weight of nanocaly) was added to the mixture before it is fed to the fabrication of the samples and the screw speed was set to 100rpm. The cylindrical wires are drawn from the twin screw extruder pass through the water bath for subsequent cooling. These wires were cut into pallets to feed into injection moulding. The pallets were preheated for 12 hours in the oven at 80 0 C for removing of moisture gain during cooling in the water bath. Dumbbell-shaped tensile specimens (105x10 x4mm) as per ASTM -D638 were injection molded using vertical spindle type injection molding machine. Molding pressure of 150Mpa at the pre-specified temperature and a fill time of 10 sec and cooling time of 20 sec were set during molding.
Thermal Aging
All varieties of the samples are exposed to a constant temperature of 100 0 C for 24 hours in a hot air oven to study their tensile and fatigue behavior after thermal aging. After 24hrs specimens were removed from the oven and cooled to room temperature for further studies.
Morphology
It is evident that the level of dispersion of nanofillers in the matrix greatly affects the properties of the nanocomposites. Tensile fracture surfaces were used for scanning electron microscope (SEM) specimens to study the dispersion level of nanoclay in the polymer matrix. Zeiss EVO MA15 SEM with an acceleration voltage of 10kv was used for morphology studies. As the considered polymers are not conductive, samples were sputter coated with gold before they exposed to SEM.
Tensile Testing
Tensile specimens before and after exposure to thermal aging were tested using Instron 8801 ASTM: D638 standards were adopted and a cross-head speed was set to 1 mm/min during the test.
Fatigue Testing
Fatigue test was conducted on fresh [20] and thermal aged tensile specimens using Instron 8801 fatigue testing 
RESULTS AND DISCUSSIONS

Morphology
Tensile fracture surfaces of the thermoplastic polymer were examined by scanning electron microscopy (SEM) to study of dispersion level of nanoclay in the polymer matrix. Figure 1 to Figure 4 presents some significant SEM images of HDPE and PP nanocomposites before aging and after aging. It is evident that the fabrication procedure is able to get a good dispersion. No significant agglomerations were observed in any of the cases. Thermal aging for 24 hours at 100 0 C has no significant effect on morphology. After thermal aging, it can be noticed that in some portions the fading of color may be Impact Factor (JCC): 7.6197
indicating the initiation of degradation of the polymer but it is not evident an abnormal distortion of nanoclay particles. n of degradation of the polymer but it is not evident an abnormal distortion of nanoclay particles.
After Thermal Aging
After Thermal Aging Nano Clay
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Fatigue Behavior
Fatigue behavior before and after thermal aging of thermoplastic polymer nanocomposites are reported in Figure   9 to 10. It is evident that the inclusions of nanoclay particles enhance the fatigue life of the composites. Pupre PP after Aging 0.5% Nanocaly after Aging 1% Nanoclay after Aging 3% Nanolcay after Aging 5% Nanoclay after Aging Pure HDPE after Aging 0.5% Nanoclay after Aging 1% Nanoclay after Aging 3% Nanocaly after Aging 5% Nanoclay after Aging 
CONCLUSIONS
In the present study PP, HDPE thermoplastic polymer nanocomposites with nanoclay inclusions were fabricated by melt blend method and exposed to the higher temperature to study thermal aging behavior. Tensile and fatigue properties were conducted on aged and unaged specimens. Thermal aging has a significant influence on tensile strength and fatigue properties of nanocomposites. An addition of nanoclay enhances its tensile and fatigue properties of nanocomposites and reduces the damage due to thermal aging.
